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Abstract 

Background: There is extensive evidence that regular physical activity confers numerous health benefits. Despite 
this, high rates of physical inactivity prevail among older adults. This study aimed to ascertain if incentives could be 
effective in motivating physical activity through improving uptake of walking programs, either with or without an 
enrolment fee to cover corresponding costs. 

Methods: A discrete-choice conjoint survey was fielded to a national sample of older adults in Singapore. Each 
respondent was given ten pairs of hypothetical walking programs and asked to choose the option they preferred. 
Each option varied along several dimensions, including the level and type (cash, voucher, or health savings credit) 
of incentive and an enrolment fee. For each option, they were asked how likely they would be to join their preferred 
program. A random utility model (RUM) was used to analyze the responses. 

Results: Results suggest that a free 6-month program with a $500 cash incentive would generate enrolment rates of 
58.5%; charging $50 to enroll lowers this to 55.7%. In terms of incentive type, cash payments were the most preferred 
incentive but not significantly different from supermarket vouchers. Both were preferred to health savings credits and 
sporting goods vouchers. Concerns of adverse selection were minimal because those who were inactive represented 
at least 72% of new participants for any offered program(s) and were the majority. 

Conclusions: Study results demonstrate the potential for even modest incentives to increase program uptake among 
inactive older adults. Moreover, although cash was the most preferred option, supermarket vouchers, which could 
potentially be purchased at a discount, were a close alternative. Results also suggest that an enrolment fee is a viable 
option to offset the costs of incentives as it has only minimal impact on participation. 
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Background 

There is extensive evidence that physical activity exerts 
a strong protective effect on the health of older adults. 
This includes reducing the risk and progression of non- 
communicable diseases and other disabling conditions 
[1-4], improving cardiorespiratory and muscle fitness 
[5], health-related quality of life [6,7], psychological 
well-being [1] and longevity. It also has the potential to 
contain rising medical costs [8,9]. Despite these benefits, 
current data reveal low levels of physical activity levels 
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among older adults [10,11] in nearly every developed 
country. 

Walking is an accessible form of physical activity with 
proven health benefits [12] that can be conducted across 
a variety of settings without specialized equipment. It is 
also the most common form of physical activity among 
older adults who engage in regular activity [13]. It is for 
such reasons that walking programs have been promoted 
as a means to increase activity levels among sedentary older 
adults. Yet, in many communities, participation in struc- 
tured programs targeting older adults remains low [14,15]. 

By increasing the benefits of participation, economic 
theory suggests that the use of incentives could in- 
crease participation rates in structured walking programs. 
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Incentives have been shown to be effective in positively 
shaping various health behaviors and health outcomes 
[16-24] although there is limited data on its suitability and 
efficacy among older adults [25]. Moreover, even if effect- 
ive, incentives come with a cost. One way to offset the cost 
is to include an enrolment fee. It is possible that the fee 
may deter some potential participants, but the net effect 
of incentives and an enrolment fee in affecting uptake by 
older adults in structured programs remains an empirical 
question. Therefore, the goal of this study was to conduct 
a conjoint analysis survey aimed at identifying the extent 
to which stated uptake of walking programs could be 
increased via the use of incentives, either with or without 
a corresponding enrolment fee. 

In this stated preference conjoint study we estimate 
the net effect of several types/magnitudes of incentives 
and enrolment fees for candidate walking programs 
among a sample of older, multi-ethnic adults in Singapore. 
We hypothesize that incentives will increase the stated 
likelihood of participation in the programs regardless of 
the presence of an enrolment fee. Conjoint analysis is 
well suited for this task because it allows for generating 
predictions of program effects in a low-cost and effi- 
cient manner for several candidate programs, the most 
promising of which can then be tested in a randomized 
controlled trial to quantify the effects on both uptake 
and outcomes. 

Methods 

Participants and setting 

The conjoint survey was administered in 2011 by a local 
survey firm to a national sample of 1,000 Singaporeans 
aged 50 and over. Trained interviewers took written 
consent and administered the paper and pencil survey in 
respondents' homes. The interviews were conducted in 
four languages: English, Mandarin, Malay and Tamil. 

Survey structure 

The survey contained questions concerning socio-demo- 
graphic characteristics and health status. Data on past 
and present physical activity levels were also collected as 
were attitudes towards walking programs. The core of 
the survey was the discrete choice conjoint experiment. 
Each respondent was given ten pairs of hypothetical 
programs and asked to choose the option they preferred. 
They were then asked whether or not they would join 
their preferred program if given the option. If they 
responded "Very likely" or "Somewhat likely", they were 
assumed to join their preferred program. Prior to fielding 
the conjoint questions, participants were introduced to 
the various program features and were told that the 
programs lasted for 6 months, were to be conducted in 
a group setting, and that each session comprised of 
45 minutes of walking and 15 minutes of stretching, 



and that a non-refundable enrolment fee was to be paid 
in advance but that if they met program goals a financial 
incentive would be provided at the conclusion of the 
program. Other aspects of the programs varied along 
six dimensions (six attributes) as shown in Table 1. 

All attributes and their levels were finalized through a 
series of focus groups and cognitive interviews. Travel time 
and related costs were included as travel considerations 
were likely to affect program participation. There were 
4 levels for travel time ranging from 15 minutes to 
45 minutes and 3 for travel cost: $0, $2 and $5, which 
approximate the cost of public transportation as well as 
the effect of a potential travel subsidy that offsets travel 
costs. A key component of the program was the inclusion 
of financial incentives. As is common in programs of this 
sort, various types of financial incentives were offered (cash, 
supermarket vouchers, Medisave (health savings account) 
credits and sporting goods vouchers) with the amount of 
incentive ranging from $150 to $450 over the 6-month 
period. Finally, a one-time enrolment fee which varied from 
$0 (a free program), $20 and $50 was also included to 
quantify the effect of these fees on program participation. 

For each of the ten pairs of hypothetical walking pro- 
grams, participants were asked to choose their preferred 
program and then indicate how likely they would be to 
join the program if it were offered to them. The response 
options consisted of four choices: "Very likely", "Some- 
what likely", "Somewhat unlikely" and "Very unlikely". An 
example choice task is reproduced in Figure 1. The full 
survey is available upon request. 

Experimental design 

Since our survey contained 6 attributes (each with either 
3 or 4 levels), it was not feasible to show respondents every 
possible combination of attributes and levels. Therefore, 
following common practice in DCEs [26], we produced a 
statistically efficient fractional design that was orthogonal, 
had minimal level overlap and ensured level balance (each 
level appears approximately the same number of times) 
[27]. The design consisted of four choice sets with ten tasks 
each that were allocated randomly to respondents. Each 
task consisted of two hypothetical walking programs. 
The survey also included a "rationality" test to determine 
whether respondents chose the correct alternative in a 
dominated task (where one choice is the same or better 
on all attribute levels). Those who chose the dominated 
alternative were excluded from the analysis (19.8% of the 
sample) out of concerns that their data may be invalid. 
This left a sample of 802 respondents. 

Ethic statement 

The study was approved by the National University of 
Singapore IRB, and was performed in accordance with 
the Declaration of Helsinki. 
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Table 1 Attributes and levels 



Attributes 


Average number of 


Cost to travel 


Time to travel 


Incentive payment at 6 months 


Type of incentive 


Enrollment fee 


sessions required per week 


to sessions 


to sessions 


for meeting session goals 






1 session 


Free 


15 minutes 


$150 


Cash payment 


Free 


2 sessions 


$2 


25 minutes 


$200 


Medisave account credit 


$20 


3 sessions 


$5 


30 minutes 


$300 


Supermarket voucher 


$50 






45 minutes 


$450 


Sporting goods voucher 





Statistical analysis 

A random utility model (RUM) was used to analyze 
responses to the conjoint survey tasks. This model 
assumes that the utility associated with each program 
is a function of its attribute levels: 

u )t = v \ x iu c jt ) + e) t 

In this specification, u l j t represents a respondent i's 
utility for scenario / in t tasks, v' represents the observable 
components of the utility function and is composed of 
a vector of all program attribute levels excluding the 
incentive payment (xj t ) and the incentive payment (Cjt). 
A model which specified incentive payment levels as 
categorical (indicator variables for $150, $200, $300 
and $450) was found to produce estimates that were not 
significantly different from those generated from a linear 
specification. For ease of exposition, the incentive payment 
was coded as a linear term. All other attributes were 
effects-coded. Effects coding allows for easy comparisons 
of the relative importance of the levels as the sum of 



the preference weights within an attribute will be zero. 
Linear coding yields a single coefficient for an attribute. 
In this case, the coefficient on the incentive payment 
term is assumed to be linear within the range of incen- 
tives offered, thus allowing the coefficient to be inter- 
preted as the marginal utility of an additional dollar 
of incentives. e'j t is a random error term representing 
the component of utility which is unobservable. As per 
utility theory, each respondent is expected to choose 
the scenario that provides the highest level of utility in 
each task. This model was estimated using a hierarch- 
ical Bayes estimation procedure [28] (implemented in 
Sawtooth Software CBC Hierarchical Bayes Module 
version 5.2.8.), which assumes heterogeneous prefer- 
ences and allows for the estimation of the mean and 
variance of individual-level preference weights (the Beta 
coefficients). To derive the monetary amount required 
for an individual to be indifferent between two attribute 
levels, we divided the difference in preference weights 
between the two levels by the marginal utility of the 
incentive payment. 



EXAMPLE QUESTION 1 

In this example, a respondent was asked to choose between the following two hypothetical walking programs, A and B. 









Average number of sessions 
required per week (over 6 months) 


2 


3 


Travel time 
(round trip) 


10 minutes 


30 minutes 


Travel cost 
(round trip) 


$1 


$3 


Incentive payment 
(at 6 months) 


$300 


$300 


Type of incentive 


Credit into your Medisave 
account 


Cash payment 


Enrollment fee 


$50 


None 


Which program do you prefer? 
(Please check one box.) 







How likely is it that you would join your preferred program if it was offered to you? 
(Please check one box.) 

Very likely 

Somewhat likely 

Somewhat unlikely 

Definitely would not join 



Figure 1 Sample conjoint task. 
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The inclusion of a follow-up question indicating like- 
lihood of joining a program enabled us to estimate pro- 
gram uptake. To estimate uptake for select programs, 
we quantified the percentage of individuals whose pre- 
dicted utility for a given program was greater than their 
predicted utility when not joining (responding Very 
Unlikely or Somewhat Unlikely to join). If greater, they 
were assumed to join the program. We present results 
for a free program and for one with a $50 enrolment fee. 
In addition to the above, we also present the proportion 
of those enrolling who were already meeting activity 
guidelines, as incentives for these individuals merely 
represents a transfer payment and are not expected to 
increase activity levels. 

Results 

Table 2 shows the demographic characteristics of our 
sample. The median age was 59.5 years. Over half the 
respondents were female and had less than primary 
school education. Consistent with the population in 
Singapore, the vast majority were Chinese. Slightly 
under half were employed yet nearly 80% did not meet 
activity guidelines. 

Regression results from the conjoint analysis are pre- 
sented in Additional file 1: Table SI. Figure 2 graphically 
presents these results after centering the preference 
weights to 5 and rescaling to between 0 and 10 for ease 
of exposition. Attribute levels with higher preference 
weights were preferred to those with lower weights. The 
most preferred walking program was a convenient, free 
(in terms of travel cost and enrolment fee) program with 

Table 2 Descriptive statistics 

Socio-demographics 



Ethnicity 



Employment status 



Physical activity levels 



Age (median) 

Male 

Female 

Primary school or less 

Secondary school or more 

Chinese 

Indian 

Malay 

Other 

Employed 

Unemployed 

Not in labor force 

Meeting guidelines - "Active" 

Not meeting 
guidelines - "Inactive" 



Monthly household income Under $4,000 

$4,000 and above 
Not reported 



59.5 years 

45.5% 

54.5% 

55.5% 

44.5% 

79.1% 

1 1 .5% 

8.7% 

0.7% 

48.6% 

28.7% 

22.7% 

20.6% 

79.4% 
50.7% 
31.6% 
1 7.7% 



one 45-minute session per week and a $450 cash incen- 
tive. When statistically significant, the attribute levels 
were in the expected direction. None of the levels for 
travel cost were significantly different from one another 
nor was there a difference between the $20 and $50 en- 
rolment fee. In terms of incentive type, cash payments 
were the most preferred incentive but not significantly 
different from NTUC supermarket vouchers. Both were 
preferred to Medisave (health savings) credits and sporting 
goods vouchers were least preferred. 

The relative value of various types of incentives can be 
seen in Table 3. One dollar in cash is roughly equivalent 
to $1.09 (95% CI: $1.01 to $1.18) in supermarket 
vouchers, $1.73 ($1.52 to $1.98) in Medisave vouchers, 
and $3.89 ($2.99 to $5.54) in sporting good vouchers. 
All of the differences are statistically significant. 

Figure 3 shows estimated uptake for the sample pro- 
gram shown in Table 4 with 1) no enrolment fee and 2) 
a $50 enrolment fee. As expected, the free program 
results in higher predicted uptake at all incentive levels, 
and greater incentives generate greater stated levels of 
enrolment. However, including a $50 enrolment fee only 
decreases enrolment by an average of 2%. Based on these 
results, a free program with $500 worth of incentives 
would generate enrolment rates of 58.5%; charging $50 
to enroll only lowers this figure to 55.7%. 

Figure 4 shows how uptake varies between those who 
state they are meeting physical activity guidelines ("Active") 
and those who state they are not ("Inactive"). Almost half 
of Actives claim they would participate in the sample 
program even if they were not offered any incentives. 
The percentage of actives increases to as much as 69% 
for the highest incentive amount. In contrast, only 38% 
of Inactives claim they would join a free program. 
However, when incentives are provided, their stated 
participation increases at a faster rate than for Actives. 
At $500, over 55% of Inactives state they would join the 
program. Because they are the majority of the population, 
regardless of the incentive amount, Inactives represent at 
least 72% of participants, and this number increases with 
higher incentive levels. 

Discussion 

The objective of this study was to identify a promising 
walking program for older, multi-ethnic adults in 
Singapore, and then to test the effects on stated en- 
rolment when incentives and/or an enrolment fee are 
offered. Not surprisingly, results showed that respondents 
most prefer the least onerous program with the greatest 
benefits. This is one involving minimal travel time and 
cost, comprising the least number of weekly activity 
sessions (1 session per week), offering a 450SGD cash 
incentive and without any enrolment fee. Although 
minimal, one brisk walking session per week would 
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Figure 2 Preferences across attributes and levels. 



account for 30% of recommended weekly activity if par- 
ticipants walk at the recommend pace. Moreover, this 
level of activity is still associated with some health benefits, 
especially among sedentary adults [29-31]. Therefore, 
it may be worth offering such a program, even with 
incentives, if it could encourage sustained increases in 
activity levels. 

A key finding of this study is that financial incentives 
increase predicted uptake for all programs offered and 
more so among the least active older adults. For the hypo- 
thetical six month program offered, providing SGD$150 for 
meeting participation goals (SGD$25 « USD20 monthly 
over 6 months assuming 1SGD = 1.25USD) increases 
predicted program uptake by 8.5% (assuming no enrol- 
ment fee). Raising this to SGD$450 (SGD$75 « USD 60 
monthly over 6 months) increases uptake by 13%. These 

Table 3 Incentive amount needed by payment type 



Payment type 


Incentive amount equivalent 




to $1 in cash (95% CI) 


Cash payment 


$1.00 (-) 


Supermarket voucher 


$1.09 ($1.01 - $1.18) 


Credit into your medisave account 


$1.73 ($1.52 - $1.98) 


Sporting goods voucher 


$3.89 ($2.99 - $5.54) 



results demonstrate the potential for even modest incen- 
tives to increase uptake. Moreover, although cash was 
clearly the most preferred option, supermarket vouchers, 
which could potentially be purchased in bulk at a discount, 
were a close alternative. Health savings account credits and 
sporting goods vouchers/equipment are not recommended 
as respondents place a lower value on these rewards and 
thus they are less of a motivator. 

Although we show that incentives increase program 
uptake and have been shown to be successful in improv- 
ing outcomes in prior activity studies [25,32], they are 
not without cost. One way to offset those costs is via an 
enrolment fee. These results suggest that an enrolment 
fee is a viable option as it has a minimal impact on 
participation. Moreover, the largest impact occurs 
when going from a free program to a program with a 
nominal fee. Increases beyond this level can be set so 
as to recover the cost of the incentives, and will likely 
have only a modest additional loss in participation; 
less than 2% based on our estimates when fees are 
within the $SGD20 to $SGD50 range. Moreover, if the 
enrolment fee is seen as a deposit whose return is 
dependent upon program completion, it is likely to have 
the added benefit of reducing attrition and increasing 
program effectiveness [21]. 
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When incentives are provided, there is always the 
concern of adverse selection. In this case the concern is 
that the incentives go to those who would have been 
doing the required amounts of activity even without the 
incentives. Although it is unclear whether these results 
would generalize to other older adult populations, we 
found that incentives have a greater stated effect on 
enrolment for inactive participants. This result may not 
be surprising given that active participants may have their 
routines well established and may be less interested in 
these types of programs. A financial incentive may also be 
less of a motivation to them, as they have already made 
the decision to be active. Nevertheless, active participants 
may benefit through accruing more health benefits to the 

Table 4 Hypothetical walking program used to 
estimate uptakes 

Attribute Level 



Sessions 
Travel time 
Travel cost 
incentive payment 
Incentive type 
Enrollment fee 



3 sessions 
25 minutes 
S$2 
Varies 
Cash payment 
Varies 



extent that incentives induce additional physical activity 
[33-35]. Monetary incentives are likely to have the greatest 
effect on participation and outcomes for those who are 
least active. 

Although the first of its kind in a multi-ethnic sample 
of older adults, this study adds to growing evidence of 
the potential for financial incentives to motivate health 
behavior change [24,25,36,37], specifically in promoting 
activity among older adults in the US and other countries. 
These results are corroborated by Finkelstein et al. [25] 
who observed significant, large effects in an incentive- 
based physical activity trial among older adults aged 
50+ where participants assigned to the intervention 
arm logged an average of 4.1 hours of activity a week 
relative to their counterparts in the control arm who 
logged only 2.3 hours over 4 weeks. However, several 
limitations must be noted. The primary limitation is that 
the results are based on a survey, and not a real world 
experiment. The extent to which these surveys serve as a 
good basis for successful program implementation remains 
unknown. This should be an area of future research. As 
such, the results should be interpreted with caution. Yet 
this is both a limitation and a strength. This study used a 
low cost survey elicitation technique to generate hypoth- 
eses about what might happen were these programs to be 
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offered; future studies should test these predictions in the 
real world. Moreover, as with any study, even if accurate 
for Singapore, the generalizability of these results beyond 
older adults here is unknown. Future studies will need 
to be targeted to the population of interest. Besides, field 
studies involving older adults would also need to account 
for the unique cognitive and psychosocial characteristics 
of this sub-population [38]. Also, real world cost-effective- 
ness studies would be a necessary next step to evaluate the 
long-term feasibility of such programs in specific settings. 
Finally, incentives, even if effective at increasing uptake, 
may not be sustainable as they may not translate into 
sustained behavior change. However, in at least one 
study, increased activity persisted even after the removal 
of incentives [39,40]. 

The use of incentives has raised concerns about a 
"crowding out effect". This would result if the incentives 
undermine intrinsic motivation. Yet, although theory sug- 
gests this could be the case, there is no empirical evidence 
to support it [41]. Several studies show that incentives 
increase activity levels of both children and adults. As a re- 
sult, this appears not to be a legitimate concern [25,32,40] . 
Also, providing incentives may not be affordable in the 
long term. Although we show that an enrolment fee is one 
strategy to overcome this concern, other strategies will be 



required to engage sedentary individuals for whom incen- 
tives are ineffective. Identifying these strategies should be 
a topic of future research. Regardless, these results suggest 
that incentives may be part of a comprehensive solution 
aimed at increasing activity levels of older adults. 

Conclusions 

Study findings add to the growing literature that incentives 
are a feasible and potentially effective strategy to increase 
program uptake among older adults. Although cash is the 
most preferred incentive type, supermarket vouchers are a 
close alternative. To offset associated costs, enrolment fees 
are a viable option. Future research should assess the 
affordability of incentive use and sustainability of model 
programs in addition to identifying other strategies to 
encourage sustained activity of older adults. 

Additional file 



Additional file 1: Table SI. Regression results. 



Abbreviations 

ACSM: America college of sports medicine; AHF: American heart foundation; 
NCD: Non-communicable diseases; HPB: Health promotion board; 
RUM: Random utility model. 



Farooqui et al. BMC Public Health 2014, 14:141 
http://www.biomedcentral.eom/1 471 -2458/1 4/1 41 



Page 8 of 9 



Competing interests 

The authors declare that they have no competing interests. 
Authors' contributions 

EAF, MAF and YTT contributed to the conception and design of the project. 
MAF performed all analyses and MB assisted with interpretation. MAF and 
YTT completed the first draft while EAF provided critical revision. All authors 
edited and approved the final manuscript. 

Acknowledgements 

The authors wish to thank Vicky Drury for her help with the focus groups, Ms. 
Patsy Lam for help with the early manuscript draft, and Dr. Robert Alan Sloan 
from the Health Promotion Board (HPB) for his advice on physical activity 
analyses. This work was supported by funding from the NUS (National 
University of Singapore) Virtual Institute for the Study of Ageing 
(DPRT/AGE/2010/20). 

Received: 5 July 2013 Accepted: 4 February 2014 
Published: 10 February 2014 

References 

1. Chodzko-Zajko WJ, Proctor DN, Fiatarone Singh MA, Minson CT, Nigg CR, 
Salem GJ, Skinner JS: American College of Sports Medicine position stand. 
Exercise and physical activity for older adults. Med Sci Sports Exerc 2009, 
41(7):1510-1530. 

2. American College of Sports Medicine Position Stand: Exercise and physical 
activity for older adults. Med Sci Sports Exerc 1998, 30(6):992-1008. 

3. Butler RN, Davis R, Lewis CB, Nelson ME, Strauss E: Physical fitness: benefits 
of exercise for the older patient. 2. Geriatrics 1998, 53(10):49-52. 

4. U.S. Department of Health and Human Services: Physical Activity 
and Health: A Report of the Surgeon General. Atlanta, GA; U.S: 
Department of Health and Human Services, Centers for Disease Control 
and Prevention, National Center for Chronic Disease Prevention and Health 
Promotion; 1996. 

5. Franco OH, de Laet C, Peeters A, Jonker J, Mackenbach J, Nusselder W: 
Effects of physical activity on life expectancy with cardiovascular 
disease. Arch Intern Med 2005, 165(20)2355-2360. 

6. Fiatarone Singh MA: Benefits of exercise and dietary measures to 
optimize shifts in body composition with age. Asia Pac J Clin Nutr 2002, 
1 1 :S642-S652. 

7. Church TS, Earnest CP, Skinner JS, Blair SN: Effects of different doses of 
physical activity on cardiorespiratory fitness among sedentary, 
overweight or obese postmenopausal women with elevated blood 
pressure: a randomized controlled trial. JAMA 2007, 297(19)2081-2091. 

8. Ackermann RT, Williams B, Nguyen HQ, Berke EM, Maciejewski ML, LoGerfo 
JP: Healthcare cost differences with participation in a community-based 
group physical activity benefit for medicare managed care health plan 
members. J Am Ceriatr Soc 2008, 56(8):1459-1465. 

9. Anderson LH, Martinson BC, Crain AL, Pronk NP, Whitebird RR, O'Connor PJ, 
Fine LJ: Health care charges associated with physical inactivity, 
overweight, and obesity. Prev Chronic Dis 2005, 2(4):15. 

10. Troiano RP, Berrigan D, Dodd KW, Masse LC, Tilert T, McDowell M: Physical 
activity in the United States measured by accelerometer. Med Sci Sports 
Exerc 2008, 40(1 ):1 81-1 88. 

1 1. Cook M, Greer E, Murray K, Mcgeown P, McVicker D, Ruddy M: Promotiong 
Physical Activity with Older People. http://www.sportni.net/NR/rdonlyres/ 
45DlA19E-735C-4F0A-A3D7-llF563BA38D9/0/PromotingPhysicalActivity 
OlderPeople.pdf. 

1 2. Wong CH, Wong SF, Pang WS, Azizah MY, Dass MJ: Habitual walking and 
its correlation to better physical function: implications for prevention of 
physical disability in older persons. J Gerontol A Biol Sci Med Sci 2003, 
58(6):555-560. 

13. Simpson ME, Serdula M, Galuska DA, Gillespie C, Donehoo R, Macera C, 
Mack K: Walking trends among U.S. Adults: the behavioral risk factor 
surveillance system, 1987-2000. Am J Prev Med 2003, 25(2):95-100. 

14. 10, 000 Steps. http://www.shapeup.Org/resources/l 0ksteps.html. 

15. 10, 000 Steps. http://www.l 0000steps.org.au/. 

16. Jeffery RW, Hellerstedt WL, Schmid TL: Correspondence programs for 
smoking cessation and weight control: a comparison of two strategies in 
the Minnesota Heart Health Program. Health Psychol 1990, 9(5)585-598. 



1 7. Jeffery RW, Bjornson-Benson WM, Rosenthal BS, Kurth CL, Dunn MM: 
Effectiveness of monetary contracts with two repayment schedules on 
weight reduction in men and women from self-referred and population 
samples. Behav Ther 1984, 15(3)273-279. 

18. Jeffery RW, Thompson PD, Wing RR: Effects on weight reduction of strong 
monetary contracts for calorie restriction or weight loss. Behav Res Ther 
1978, 16(5)363-369. 

19. Jeffery RW, Gerber WM, Rosenthal BS, Lindquist RA: Monetary contracts in 
weight control: effectiveness of group and individual contracts of 
varying size. J Consult Clin Psychol 1983, 51(2)242-248. 

20. Finkelstein EA, Linnan LA, Tate DF, Birken BE: A pilot study testing the 
effect of different levels of financial incentives on weight loss among 
overweight employees. J Occup Environ Med 2007, 49(9):981-989. 

91 0.1 097/JOM.l 090bl 01 3e31 81 3c31816dcb. 

21 . Volpp KG, John LK, Troxel AB, Norton L, Fassbender J, Loewenstein G: 
Financial incentive-based approaches for weight loss: a randomized trial. 
JAMA 2008, 300(22)2631-2637. 

22. Volpp KG, Gurmankin Levy A, Asch DA, Berlin JA, Murphy JJ, Gomez A, Sox H, 
Zhu J, Lerman C: A randomized controlled trial of financial incentives for 
smoking cessation. Cancer Epidemiol Biomarkers Prev 2006, 1 5(1 ):1 2-1 8. 

23. Gine X, Karlan D, Zinman J: Put your money where your butt is: a 
commitment contract for smoking cessation. Am Econ J Appl Econ 201 0, 
4(2)213-235. 

24. Sutherland K, Christianson JB, Leatherman S: Impact of targeted financial 
incentives on personal health behavior: a review of the literature. 

Med Care Res Rev 2008, 65(6 Suppl):36S-78S. 

25. Finkelstein EA, Brown DS, Brown DR, Buchner DM: A randomized study of 
financial incentives to increase physical activity among sedentary older 
adults. Prev Med 2008, 47(2):1 82-1 87. 

26. Reed Johnson F, Lancsar E, Marshall D, Kilambi V, Muhlbacher A, Regier DA, 
Bresnahan BW, Kanninen B, Bridges JFP: Constructing experimental 
designs for discrete-choice experiments: report of the ISPOR conjoint 
analysis experimental design good research practices task force. Value 
Health 2013, 16(1)3-13. 

27. Zwerina K, Huber J, Kuhfeld WF: A general method for constructing efficient 
choice designs. Durham, NC: Fuqua School of Business, Duke University; 1996. 

28. Huber J, Train K: On the similarity of classical and Bayesian estimates of 
individual mean partworths. Market Lett 2001, 12(3)259-269. 

29. Kesaniemi YK, Danforth E Jr, Jensen MD, Kopelman PG, Lefebvre P, 
Reeder BA: Dose-response issues concerning physical activity and 
health: an evidence-based symposium. Med Sci Sports Exerc 2001, 
33(6 Suppbibul):S351 -358. 

30. Manson JE, Greenland P, LaCroix AZ, Stefanick ML, Mouton CP, Oberman A, 
Perri MG, Sheps DS, Pettinger MB, Siscovick DS: Walking compared with 
vigorous exercise for the prevention of cardiovascular events in women. 
N Engl J Med 2002, 347(1 0):71 6-725. 

31. Oguma Y, Shinoda-Tagawa T: Physical activity decreases cardiovascular 
disease risk in women: review and meta-analysis. Am J Prev Med 2004, 
26(5):407-418. 

32. Finkelstein EA, Tan YT, Malhotra R, Lee CF, Goh SS, Saw SM: A Cluster 
Randomized Controlled Trial of an Incentive-Based Outdoor Physical 
Activity Program. The Journal of pediatrics 2013, 1 63(1 ):1 67-1 72. 

33. Lee I: Dose-response relation between physical activity and fitness: Even 
a little is good; more is better. JAMA 2007, 297(19)2137-2139. 

34. Sattelmair J, Pertman J, Ding EL, Kohl HW, Haskell W, Lee l-M: Dose 
Response Between Physical Activity and Risk of Coronary Heart Disease: 
A Meta-Analysis. Circulation 201 1, 124(7):789-795. 

35. Hamer M, Stamatakis E, Steptoe A: Dose response relationship between 
physical activity and mental health: The Scottish Health Survey. 

Br J Sports Med 2008, 43(14):! 111-1114. 

36. Hennrikus DJ, Jeffery RW, Lando HA, Murray DM, Brelje K, Davidann B, 
Baxter JS, Thai D, Vessey J, Liu J: The SUCCESS project: the effect of 
program format and incentives on participation and cessation in 
worksite smoking cessation programs. Am J Public Health 2002, 
92(2)274-279. 

37. Gingerich SB, Anderson DR, Koland H: Impact of financial incentives on 
behavior change program participation and risk reduction in worksite 
health promotion. Am J Health Promot 2012, 27(2):1 19-122. 

38. Klein E, Karlawish J: Challenges and Opportunities for Developing and 
Implementing Incentives to Improve Health-Related Behaviors in Older 
Adults. J Am Geriatr Soc 201 0, 58(9):1 758-1 763. 



Farooqui et al. BMC Public Health 2014, 14:141 
http://www.biomedcentral.eom/1 471 -2458/1 4/1 41 



Page 9 of 9 



39. Acland D, Levy M: Habit Formation and Naivete in Gym Attendance: 
Evidence from a Field Experiment, http://eprints.lse.ac.uk/46827/. 

40. Charness G, Gneezy U: Incentives to Exercise. Econometrica 2009, 77(3)909-931. 

41. Promberger M, Marteau TM: When do financial incentives reduce 
intrinsic motivation? comparing behaviors studied in psychological 
and economic literatures. Health Psychol 2013, 32(9):950-957. 



doi:10.l 186/1471-2458-14-141 

Cite this article as: Farooqui et al: Effects of financial incentives on 
motivating physical activity among older adults: results from a discrete 
choice experiment. BMC Public Health 2014 14:141. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at /^'\ n! _, ul _-| r Q r,tr=l 

www.biomedcentral.com/submit ammBa central 



V 



